Background: In the current study, 23 species within 18 genera and 13 families of order Diptera were taxonomically studied. These members were collected from, on, in, around and beneath the carcasses of rabbits and guinea pigs. Results: The families which collected from the carcasses are as follows: Agromyzidae (one subfamily, one genus and only one species), Calliphoridae (three subfamilies, three genera and sex species), Dolichopodidae (one subfamily, one genus and only one species), Drosophilidae (one subfamily, one genus and only one species), Ephydridae (one subfamily, one genus and only one species), Fanniidae (one genus and only one species), Muscidae (two subfamilies, three genus and four species), Phoridae (one subfamily, one genus and only one species), Piophilidae (one subfamily, one genus and only one species), Psychodidae (one subfamily, one genus and only one species), Sarcophagidae (two subfamilies, two genera and three species), Sphaeroceridae (one subfamily, one genus and only one species), and finally Ulidiidae (one subfamily, one genus and only one species). Only seven of which (Calliphoridae, Fanniidae, Muscidae, Phoridae, Piophilidae, Sarcophagidae and Ulidiidae) are of forensic importance or necrophagous. Other families are the following: Drosophilidae, Psychodidae, Agromyzidae, Dolichopodidae, Ephydridae, and Sphaeroceridae are of minor importance as forensic indicators. Conclusions: Taxonomic keys for the adults which collected from the carcasses were constructed. Also diagnosis, synonyms, photographs and the forensic importance for the taxa were provided.
Background
The members of order Diptera probably have a great economic impact on humans than any other group of insects. Some flies are pests of agricultural plants; others transmit diseases to humans and domestic animals. On the other hand, many flies are beneficial particularly those that pollinate flowering plants, serve as biocontrol agents of insect pests, or help in the decomposition of organic matter. True flies are one of the most important orders in forensic entomology. Maggots of various species visit corpses and carcasses at fairly well-defined times after the death of the victim. Thus, the presence or absence of particular species of fly maggots and other scavenger insects provide evidence as a basis for estimation of the time since death, and sometimes other details such as the place of death (Scudder & Cannings, 2006 & Carvalho & Mello-Patiu, 2008 .
Order Diptera is a large order containing about 1,000,000 species, even though only 12% (about 125,000 species) have been described (Peter, 2007) . Flies are minute to large insects (about 0.5 to 60 mm long), extremely variable in form and color, but are mostly rather soft bodied, flying forms. These insects are unique because their hind wings are reduced to small structures called halters. Adult flies live in a wide range of habitats and exhibit broad variation in appearance and life style. Dipteran larvae are generally more difficult to identify than the adults, they live in aquatic (fresh water), semiaquatic, or moist terrestrial environments (Unwin, 1981 and Scudder & Cannings, 2006) .
The aim of this study was to determine the dipterous species collected from carcasses of rabbits and guinea big 1-Antennal flagellum with four or more segments which are usually uniform in shape and size, without apical stylus or arista; palpi usually with 3-5 segments …. 3-Antennal pedicel with a complete dorsal seam; vibrissae usually present (Fig. 1p) ; greater ampulla present below wing base; calypters usually present ( Fig. 2i )………………….…………………….4 -Antennal pedicel usually without or with incomplete dorsal seam; vibrissae absent; greater ampulla absent; calypters usually small or undeveloped………………… ……………………………………7
4-Meron with a vertical row of bristles……… ………………………………………………………5 -Meron without bristles………………………… ……………………………………………………….6
5-Abdomen and usually thorax metallic blue or green in color (Fig. 1d , f, n)……….…………………………… ……………………………………………..…Calliphoridae -Abdomen dull gray, brown or black in color, sometimes shiny black (Fig. 3d , i, j)……………… …………………………………………………………… …………..Sarcophagidae 6-Wing with anal veins A1 and A2 convergent or nearly intersecting (Fig. 2d) abdominal sternite overlaps the lateral margins of the tergites.
Remark
Calliphoridae or blow fly is one of the most forensically important families of insect. Members of calliphorid flies appeared on the carcasses usually at the early stages of decomposition, so, blow flies are very important organisms used in criminal investigations for estimation of postmortem interval (PMI). According to the trophic habitat, these species are classified as necrophagous (sarcophagous) insects devouring the soft moistened flesh of the decomposed bodies (Sharma, Garg, & Gaur, 2015) . In our study, six calliphorid species invaded carcasses usually at the fresh, bloated, and active decay stages of decomposition, whereas some individuals observed appearing during advanced decay and skeletal stages. Formerly, Lucilia was included in the subfamily Chrysomininae, but currently it is considered in the Luciliinae (Marshall, Rohacek, Dong, & Buck, 2011) .
Key to subfamilies
1-Stem vein with bristles on the dorsal surface (Fig. 1a) ; ampulla reniform shape………… …………………………………………………… …………..Chrysomyinae Shannon -Stem vein bare (Fig. 1b) ; ampulla oval in shape …..……………..…………………………………..2 2-Dorsal surface of lower calypter hairy (Fig. 1c) ; thorax non-metallic, dark in color, abdomen subshining blue (Fig. 1d )…………………………… …………..Calliphorinae Brauer & Bergenstamm -Dorsal surface of lower calypter bare (Fig. 1e) ; thorax and abdomen bright green metallic, blue or bronze (Fig. 1f) 
Diagnosis
Body 7-12 mm in length; head black on top and the front half of the cheek reddish orange, the lower region of the face black, frontal stripe black to brown, antennae black. Thorax black in color with four slightly marked dark stripes, dorsally with a dense grayish shine pubescence, acrostichal bristles present, the anterior thoracic spiracle orange in color. Hind coxae with a plate of fan bristles above near the posterior spiracles, which known as hypopleural bristles. Wings hyaline or a little tinged, darker at base with black veins, calypters brownish black, the lower one hairy with a white margin, halter dark brownish. Abdomen shining blue with black hairs.
2-Subfamily: Chrysomyinae Shannon, 1923
Genus: Chrysomya Robineau-Desvoidy, 1830
Key to Species 1. Anterior thoracic spiracle brown to dark brown in color (Fig. 1i) ; eye of male with only superior ommatidia large (Fig. 1j) -Anterior thoracic spiracle whitish in color (Fig. 1k) ; eye of male with normal ommatidia (Fig. 1l) ...………… ……………………….……………………………………………… …………………….2.
2. Proepisternal seta present (below anterior spiracles) ( Fig. 1k )…………….C. rufifacies (Macquart).
-Proepisternal seta absent (Fig. 1m) 
Diagnosis
Body 7-12 mm in length. Antennae dark brown, third antennal segment about 3.5 times as long as the second one, arista brown, long plumose. Thorax greenish blue, anterior thoracic spiracles white, scutum with obscure marks behind the transverse suture, two narrow longitudinal stripes present anteriorly. Wing hyaline, basiocosta blackish, subcostal sclerite dark brown in color, calypters white, the lower one hairy on its upper surface. Legs black in color. Abdomen greenish blue, with purple reflection, first tergite black in male, greenish in female, second to fourth tergites usually black-banded in posterior margins.
2-Chrysomya megacephala (Fabricius, 1794) (Fig. 1i, j) Musca megacephala Fabricius, 1794. Chrysomya megacephala Dear, 1985.
Body 6-12 mm in length, stout. Head large, with prominent red eyes. Antennae brownish in color, third antennal segment about 3.7 times as long as the second one, arista dark brown, long plumose. Thorax greenish blue, pronotal region with three faint short stripes; calypters white, the lower one hairy on its upper surface. Legs black. Abdomen greenish blue
Lucilia rufifacies Macquart, 1842. Chrysomya rufifacies Dear, 1985.
Body 5-12 mm in length, shiny metallic blue-green in color. Frons twice the width of anterior ocellus in male; genal region white with whitish setae; outer vertical seta usually present in male; eye facets without clear line of separation between larger and smaller facets in male. Prothoracic spiracle pale; greater ampulla hairy; proepisternal seta present. Posterior margin of abdominal fifth tergite with cleft in female; first tergite and posterior margins of second and third tergites black in color.
3-Subfamily: Luciliinae Shannon, 1923
Genus: Lucilia Robineau-Desvoidy, 1830
Key to species 1. Body with copper coloration; humeral callus with two or three small setulae along posterior margin; frontoclypeal membrane dark brown to blackish (Fig. 1o) ...………………… L. cuprina (Wiedemann).
-Body with metallic green or blue coloration; humeral callus with six to eight small setulae along posterior margin; frontoclypeal membrane light brown (Fig. 1p) 
Diagnosis
Small fly, approximately 3-3.5 mm in length; eyes dark red in color; palpi pale. Mesonotum with bristles and hairs each arising from a separate dark spot, these spots often fused together; coxae of the fore-legs heavily darkened in color. Abdomen brownish to black in color with distinctive yellow banding shading into brown along lateral margins of tergites.
5-Family: Ephydridae Zetterstedt, 1837

Diagnosis
Relatively small flies; varying from shiny black, gray or greenish metallic in color; body 1-5.5 mm in length; upper part of face projecting anteriorly; orbital setae lateroclinate; clypeus concealed; inner and outer vertical bristles well developed, shortened or vestigial; parafacial and frontal vitta setulose in some species and not in others; eyes widely separated; oral margin often ciliated. Legs generally long and slender; distal and proximal tarsal segments with long dense yellow hairs on the lower surface in the species that run on the water surface; notopleurae with two setae; anepisternum hairy and with 1-3 setae; mesopleuron with single large bristle; costa with two breaks; first radial vein ending before middle of wing; vein R2 + 3 long and terminating much closer to vein R4 + 5 than to R1; discal and second basal cells 
Body varies from 1.5-2.8 mm in length. Scutellum with 3-5 pairs of large marginal setae on each side arising from distinct tubercles; disc of scutellum appearing granulose; halter dark brown to blackish brown; fore-tarsi black; hind basitarsomere blackish brown or brown in color.
6-Family: Fannidae Schnabl, 1911
Diagnosis
Small to medium sized robust flies; body and legs dark in color; second antennal segment distinctly grooved above; ptilinal suture clearly defined; maxillary palps 1 segmented; frontalia without crossed bristles in females; frontal orbits broad and convex towards median line of frons in females, two pairs of strong upper orbital bristles present. Thorax with dorsal suture continuous across the middle part, with well-developed posterior calli. Wings with well-developed lower calypter; axillary vein strongly curved towards the wing margin; hypopleural bristles absent; anal cell short and closed. Hind tibiae with strong bristles except the apical part.
Remark
Females of some species of genus Fannia attracted to carcasses where the larvae are necrophagous feeding on the decaying animal matters (Scudder and Canning, 2006) . Fannia species are invading carcasses at an advanced stage of decomposition, which arrive to corpses after the blow flies and flesh flies. The genus Fannia was originally considered to be a Muscidae, but now it is in the family Fannidae. (Dominguez, 2007) .
Genus: Fannia Robineau-Desvoidy, 1830 Fannia sp.
Diagnosis
Small to medium in size; grayish or dark in color; eyes large and bare; proboscis short; arista plumose; female frontalia without cross bristles; frontal orbits broad convex towards the median line of frons with two pairs of strong upper orbital bristles. Anal vein very short not extending half the distance from its base to wing margin; axillary vein strongly curved. Mid tibia usually enlarged apically; hind tibia with a sub-median seta dorsally; male middle tibia with characteristic dense erect bubesence beneath.
7-Family: Muscidae Latreille, 1802
Diagnosis
Small to medium seldom largein size; gray or metallic green in color. Arista plumose throughout its length; frontal suture present. Calypters well developed; lower calypter nearly always longer than upper one; hypopleuron usually without bristles; more than one sternopleural bristle present. Vein Cu1 + 1A short not reaching margin of wing; vein Sc sinuous; Rs vein two-branched.
Remark
Family Muscidae comprises many synanthropic species, while others can breed on carrions, making some members of this family are important in estimation of post mortem interval (PMI) in criminal cases. This insect is coprophagous attracted to the carcasses rumen content (Carvalho & Mello-Patiu, 2008) .
Four muscid species were collected during our work, Musca domestica, Musca sorbens, Muscina stabulans and Synthesiomyia nudiseta. These species occurred during active decay stage of decomposition while Musca domestica were found earlier in bloated stage or late during advanced decay and skeletal stages.
Previously, genus Muscina was under subfamily Muscinae but now it become under subfamily Azeliinae (Couri, 2010) . 
1-Subfamily: Azeliinae Robineau-Desvoidy, 1830
Key to genera 1-Apical section of vein M straight or only slightly curved forward (Fig. 2e) ; antennae gray to blackish in color (Fig. 2f ) …………………………………………………… ….Muscina Robineau-Desvoidy.
-Apical section of vein M strongly curved forward (Fig. 2g) ; antennae bright yellow orange in color (Fig. 2h) 
Diagnosis
Body 8 mm in length; head ranges from whitish to darkgray in color. Antennae gray to blackish with first two segments and the base of third one red in color. Thorax with four dark stripes. Scutellum yellowish apically. Mesothoracic spiracle with brownish to black hairs.veinM1 + 2 bend weakly upward meeting costa before wing apex. Tibia and apical half of femer yellowish in color, hind tibia with one strong posterodorsal seta in apical third. Abdomen entirely black or black with red sides; first abdominal sternite without differentiated bristles.
2-Genus: Synthesiomyia Brauer & Bergenstamm, 1893
Synthesiomyia nudiseta (Van Der Wulp, 1883) (Fig. 2g, h) Cyrtoneura nudiseta Van der Wulp, 1883.
Diagnosis
Body about 7-10 mm in length, grayish in color. Antennae and palpi bright yellow orange in color; arista bare. Thorax striped; posterior spiracles with S-shaped slits; episternum without cilia; hypopleural bristles absent. Apical part of vein M strongly curved forward. Abdomen gray with a patterns resembling checkerboard and somewhat tessellated with yellow color at apex.
2-Subfamily: Muscinae Latreille, 1802
Genus: Musca Linnaeus, 1758
Key to species -Mesonotum with four dark stripes (Fig. 2l) , proepisternal depression with fine setulae………………………………… ………………………………….Musca domestica Linnaeus.
-Mesonotum with two dark stripes (in female devided in the form of Y in front of the suture) (Fig. 2m) 
Diagnosis
Medium-sized fly ranged from 6 to 9 mm in length; grayish in color with red eyes. M (4th) vein sharply curved; humeral callus with 2-3 setae. Abdomen elongate pointed, in male yellowish in color with dark midline and some irregular dark markings on the sides, in female gray and black checkerboard patches. 
2-Musca sorbens
Diagnosis
Small sized fly, ranged from 3 to 4.5 mm in length; grayish brown in color; frons broad; postalar ridge without setae. Mesonotum with gray pollinosity and two dark strips behind suture; meron setulose; anterior spiracle white or pale yellow. Mid tibia with four posterior setae.
8-Family: Phoridae, Curtis, 1833
Diagnosis
Small to very small flies; body 0.4-6.0 mm in length, gray-black or yellowish in color; eyes dichoptic in both males and females; ptilinal suture weakly defined or absent. Antennae 3-segmented; third antennal segment conceals the second one; arista may be dorsal or apical; palps often bear obvious bristles. Thorax with humped appearance in most species; mesopleuron with inverted L-shaped mesopleural furrow which present in the middle. Winged or wingless; wings without cross veins; costal and radial veins shortened and thickened; post radial veins fine and unforked; vein M1 + 2 unforked; Wings without discal, sub-apical and closed anal cells. Tibia often with isolated bristles away from the apical spurs; hind femora enlarged and flattened; hind legs long. Tergites only present on abdominal segments 1-6.
Remark
Some adults of family Phoridae have forensic importance. They are necrophagous which feed on juices exuding from fresh carrion and dung (Campobasso, Disney, & Introna, 2004) . Phorid members infest carcasses at fresh stage from the day one post killing to the active decay stage of decomposition in the current work.
Subfamily: Metopininae Macquart, 1835 Genus: Megaselia Rondani, 1856 Megaselia scalaris (Loew, 1866) (Fig. 3a, b 
Diagnosis
Minute flies; body 0.2-0.3 mm in length; varying from, yellowish, brownish or blackish in color. Thorax yellowish to yellowish brown in color; thoracic bristles feathered. Wings usually large and fringed with short and long setae; halters clear yellow in color. Legs clear yellow, well developed, with stout enlarged hind femur which laterally compressed; tibia frequently composed of short closely set of setae. Abdomen with typically three to six tergites; yellowish brown in color, sometimes light but often darker, usually banded with brown patterns; abdomen sometimes wholly brown in males; females abdominal tergite six short, narrow, shiny and extends laterally on the segment, unlike the tergite of preceding segment.
9-Family: Piophilidae Macquart, 1835
Diagnosis
Relatively small and slender flies; body about 5 mm or less in length; most species metallic black usually with bluish reflection. Head rounded with rounded eyes; occiput region convex and prominent; vibrissae present; postvertical orbital bristles divergent. Antennae short in most species, third segment oval with arista arising dorsally near its base; ptilinal suture clearly defined. Lower calypter much reduced or absent. Subcosta with break; costa with interruption near subcosta close to R1; second basal and discal cells separated. Legs and abdomen never strongly bristled; post spiracular bristles absent. Abdomen broad basely.
Remark
Many species of family Piophilidae considered as necrophagous species breeding primarily during advanced stage of decomposition. Piophila casei considered as a potential indicator of the advanced stage of decay so, it has been reported to be an important forensic fly used in determination of PMI in homicide and suicide criminal cases (McAlpine, 1977 and Gennard, 2012) . In the present study adults were observed in fresh, bloat and active decay stage of decomposition. 
Diagnosis
Small flies, body 3-4.5 mm in length; usually black to bluish-black in color, lower part of head, antennae and parts of legs yellowish in color. Head with brownish eyes; palpi and proboscis usually bristled; checks prominent, distinctly more than half the eye height; ocellar bristle small and greatly separated; fronto-orbitals undeveloped. Antennae short. Wings iridescent, halteres pale yellow in color. Scutum with three distinct rows of setae (1 acrostichal and two dorsocentral); humeral, presutural, sternopleural bristles absent. Legs covered with short spines; hind trochanter of male with long pale ventral setae.
10-Family: Psychodidae Newman, 1834
Diagnosis Small flies; 1-5 mm in length; body covered with hairs resembles tiny moth in appearance; ranged from yellow, gray to black in color. Long with 12-16 plumose flagellomers; antennal segments provided with sensory filaments (ascoids). Wing veins hairy and parallel without cross-veins in outer two-thirds of wing, except those forming basal cell in some species; costal vein surrounding the wing; vein A2 absent; wing bare or hairy. 
Diagnosis
Small stout flies, nearly 2 mm in length; yellowish in color; palpi of four segments. Wing veins with noticeable dark brown tufts of hairs at tips; basal cells shortened. Harpagones with blade shape laterally in males; subgenital plate U-shaped in female; genital chamber in female with a pair of posterior and a pair of dorsal projections.
11-Family: Sarcophagidae Macquart, 1834
Diagnosis
Medium to large in size; gray to grayish-black flies, some species yellow-gray, green-gray or almost entirely shiny black; body 8-14 mm in length usually stout and bristly; frontal suture present. Antennae 3-segmented, with arista commonly on basal half plumose in most species and bare in a few. Scutum with three black and gray vittae; calypters well developed; subscutellum concave narrow and flat, not swollen. Wing usually hyaline, infuscated anteriorly or ornamented with dark markings in some species; vein Rs 2-branched; vein M 1 always curving forward, sometimes ending in vein R4 + 5 at the wing margin or before making cell r 4 + 5 petiolate; meron always with bristles; Notopleura usually with four bristles (two strong and two small). Abdomen checkered, striped, banded or with spotted patterns.
Remark
Most flesh flies breed in dung and decaying materials, other certain species are necrophagous which they colonized in carrions. The necrophagous species used as forensic indicators to estimate postmortem intervals because they pervade carcasses at any stage of decomposition from recently dead, fresh stage, through to bloat or advanced decaying stages (Carvalho & Mello-Patiu, 2008) .
Three species only of family Sarcophagidae belonging to two subfamilies were collected Sarcophaga argyrostoma, Sarcophaga hertipes and Wohlfahrtia nuba. In the past, the first two species were included in the genus Parasarcophaga but currently they are considered in the genus Sarcophaga (Rognes, 1986) , this confirmed by the structure and the form of male genitalia. 
Diagnosis
Body medium in size; 5-12 mm in length; gray in color; second antennal segment and palps orange in color; frontal stripe dark gray with golden reflection, narrowed anteriorly. Middle femur with ventral surface has a comb of short thickened spines, ventral surface of mid and hind tibia of male without long hairs. Abdomen with black spots arranged in three longitudinal rows; fourth abdominal tergite with a bottle-neck extension reaching up to the anterior margin. Key to species 1-Circus rhomboidal in shape with nearly rounded apex, epandrium and circus with dense shorter hairs, postgonite and circus nearly subequal (Fig. 3e , f)………S. argyrostoma (Robineau-Desvoidy) -Circus cylindrical in shape and pointed from apex, epandrium and circus with dispersal long hairs, postgonite nearly reach the half length of circus (Fig. 3g, h (Fig. 3e, f) .
2-Sarcophaga hertipes Weidemann, 1830 (Fig. 3g , h, j)
Diagnosis: (male)
Body 7-16 mm in length; palpi yellow; genae with numerous black anteriorly; three rows of black postocular setae present; only first row regular. Mid femur with comb-like posteroventral bristles on apical part; hind femur with fringe, hind tibia usually fringed without anteroventral bristles; acrostichal bristles 0 + 1 + 1. Abdomen pointed apically. Ventralia pedunculated; fourth sternite sparsely haired; stylus slender, never covered with microscopic hair; propleuron bare. Male genitalia as in (Fig. 3g, h ).
12-Family: Sphaeroceridae Macquart, 1835
Diagnosis
Minute to small rather robust flies; body 0.7-5.5 mm in length; usually dull flies ranged from brown to blackish in color, sometimes with yellow, orange or reddish head, thorax and legs with markings on them. 
Small seized fly; body 3-4 mm in length, shiny metallic green or blue-black in color; head mostly orange-brown in color; palpi orange to black; first flagellomere orange; arista orange to brown in color; eye with colored striped appearance; ptilinal suture clearly defined; frons slightly concave, with two lateral microtrichose spots. Thorax mostly metallic green except scutellum shiny goldengray in color, densely shagreened. Four apical tarsomeres of fore tarsus black in color and basal segment white to yellow in color; femora and tibiae brown to black; thorax with 1 acrostichal setula and one to two anepisternal setae. Veins yellow to orange in color; vein R4 + 5 almost or completely closed. Abdomen shiny black with bluegreen shade. Tergites 1-4 smooth, fifth tergite densely shagreened.
Conclusions
Throughout this work 23 dipterous species within 13 families were taxonomically studied. These species were identified and listed as follow. Through the previous research in Egypt there were no any taxonomic studies related to insects of forensic importance. Accordingly, the present work was carried out to provide a brief taxonomic study to the adult insects of forensic importance of order Diptera to facilitate the identification of them for evaluation of PMI in criminal investigations.
